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Pleural spaceAbstract Background: The initial management for a large and symptomatic secondary sponta-
neous (SSP) pneumothorax is to remove the air from the pleural space, but recommended methods
varied across guidelines, from a large bored chest tube toward less invasive management with the
use of smaller catheters. So the aim of this study is to elucidate the effectiveness, safety and toler-
ability of small bore catheter in draining (SSP).
Patients and methods: This study is a prospective randomized controlled trial (RCT) which was
carried out at Chest Department, Zagazig University Hospitals and included 22 patients with SSP.
The cases were enrolled into the study according to the following criteria: ﬁrst episode of SSP, large
size pneumothorax, SSP with circulatory and respiratory distress (tension pneumothorax) irrespec-
tive of the size of pneumothorax. The patients were randomly assigned into two groups into: test
group including 11 patients who underwent small bore pigtail catheter drainage (14 Fr) and a con-
trol group including 11 patients who underwent conventional large bore chest tube drainage (30 Fr).
Follow up of patients and extubation after resolution of pneumothorax was applied. Success of
drainage was considered with full lung reexpansion and extubation with hospital discharge.
Results: The frequency of success rate in the pigtail group and ICT group is nearly comparable
(72.7%) and (63.6%) without signiﬁcant difference. The frequency of complications following SSP
drainage in patients of both studied groups was 36.7%. The more frequent complications among
the failed cases was tube displacement and sepsis followed by surgical emphysema. The frequency
of drainage complications was more frequent in failed cases of ICT than failed cases of the pigtail
group with a signiﬁcant difference. Among patients with successful outcome, pigtail catheter drai-
nage of SSP was associated with signiﬁcant and highly signiﬁcant reduction in drainage duration
and length of hospital stay in comparison to ICT drainage.gypt. J.
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Chest Dis. Tuberc. (2016), http://dx.doi.org/Conclusion: Pigtail catheter drainage is nearly effective as ICT drainage of ﬁrst episode of SSP.
Pigtail catheter offers a safe, tolerable method for draining SSP with a shorter duration of drainage
and hospital stay more than ICT. Increasing BMI is associated with drainage failure of SSP, where
obesity is considered as a risk factor with high speciﬁcity for pigtail catheter drainage failure.
 2016 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
The initial management for a large and symptomatic pneu-
mothorax is to remove the air from the pleural space, but rec-
ommended methods differ across guidelines [1]. For SSP, the
BTS (2010) recommends the insertion of a small bore pigtail
pleural catheter (10–16F catheter) whereas the American Col-
lege of Chest Physician (ACCP) consensus conference recom-
mended a larger intercostal chest tube (22–32F catheter) [2].
Drainage via a large ICT was still very common for the man-
agement of SSP and only half of physicians used a small bore
catheter [3]. However, the evolution of guidelines from 2003 [4]
to 2009 [5] has tended toward less invasive management with
the use of smaller catheters. It is not known whether this sys-
tem is as good as the large-bore chest tube. So the aim of this
work was to elucidate the effectiveness, safety and tolerability
of small bore catheter in draining SSP.
Patients and methods
This study was carried out at the Chest Department, Zagazig
University Hospitals in 6 months period from January 2014
to June 2014.
Patients
This study included 22 patients with secondary spontaneous
pneumothoraces (SSPs).
Inclusion criteria
Cases of SSP were enrolled into the study according to the fol-
lowing criteria;
 First episode of SSP.
 Large size pneumothorax with visible rim of air >2 cm
between the lung margin and chest wall at the level of the
hilum on plain posterior–anterior chest X-ray according
to [6].
 SSP with circulatory and respiratory distress (tension pneu-
mothorax) irrespective of the size of pneumothorax, in the
form of tachyapnea, apprehension, cyanosis, hypotension
and tachycardia.Exclusion criteria [7]
 Primary, traumatic and iatrogenic pneumothoraces.
 Pneumothorax in mechanically ventilated patients.
 Recurrent pneumothorax regardless of type of
management.ssein et al., Study of pigtail catheter and
10.1016/j.ejcdt.2016.08.011 Small size pneumothorax (6 2 cm) with no circulatory or
respiratory discomfort.
 Any coagulopathy or platelets defects.
 Pyopneumothorax.
Study design
A prospective randomized controlled trial (RCT).
The patients were randomly assigned into two groups
where the patients were matched together regarding the age,
sex and BMI into:
(I) Test Group:
Included 11 patients underwent small bore pigtail
catheter drainage (14 Fr).
(II) Control Group:Included 11 patients who underwent conventional large
bore chest tube drainage (30 Fr).
Operational design
(A) Informed consent was taken from all patients of the
study.
(B) All patients in this study were subjected to the following;
Diagnosis of pneumothorax and underlying lung
diseases was achieved through:
(i) Thorough medical history including: Personal history: age, sex and occupation.
 Smoking history: the patients were either smokers
(gauze or cigarette) and its grade, non smokers
and ex- smokers.
 Presenting symptoms: dyspnea, chest pain, cough
and expectoration.
 Previous history of pneumothorax.
(ii) Clinical examination:
BMI calculation [8]: Body mass index (BMI) is a measure of
body fat based on height and weight that applies to adult men
and women. It is equal to = body weight in kg/height in
(meter)2.
BMI categories
Underweight =<18.5, average weight = 18.5–24.9, over-
weight = 25–29.9, and obesity = BMI of 30 or greater
– Local chest examination.
– Presence of signs of circulatory and respiratory distress:
(hypotension, tachycardia, tachyapnea and cyanosis).chest tube in management of secondary spontaneous pneumothorax, Egypt. J.
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posterior–anterior view to determine size of pneumoth-
orax and CT to determine the most probable underly-
ing pathology.
(iv) Laboratory investigations: Complete blood count and
bleeding proﬁle (PT, PTT and INR).
(v) Arterial blood gases: (Pao2, Paco2 and arterial O2 satu-
ration%).
Procedures of the study
All SSP patients were admitted to the hospital and chest
drainage was done to the studied patients either by:
(A) Small bore (sized 14 Fr) pigtail catheter or
(B) Large bore (sized 30 Fr) chest tube.
(A) Pigtail catheter insertion technique [9]:
(a) Place the patient in either lateral recumbent position
or supine, with the head of the bed up to 40–45 (best
position for pneumothorax).
(b) Determine the best place for insertion. For pneu-
mothorax, optimal placement is in the safety trian-
gle, bordered by the lateral edge of the pectoral
muscle, the lateral edge of the latissimus dorsi and
a line along the ﬁfth intercostal space at the level
of the nipple. Insertion here minimizes the risk of
damage to nerves, vessels and organs [10].
(c) After skin preparation and sterilization, the site of
insertion of the chest tube was inﬁltrated with 10
CC xylocaine 2%.
(d) Measure the small bore catheter (14 Fr) against the
chest to determine how far it be inserted for placement
into the superior aspect of the chest with all side holes
within the pleural cavity. The pigtail catheter can
easily be drawn back but cannot be inserted further
in after the procedure is completed [11].
(e) Anesthetize the skin and deeper tissues with increas-
ingly larger needles inserted over the superior aspect
of the rib to minimize damage to the neurovascular
bundle which travels along the inferior aspect of
the rib. Anesthetize the parietal pleura. The pleura
is particularly sensitive; be generous with anesthetic
at this location.
(f) Load the ﬁnder needle with a few ml of sterile water
so that you can visualize aspiration of air during
insertion. Insert the needle over the superior aspect
of the rib while drawing back. Once in the pleural
space, the syringe plunger will give way aspirating
bubbles in the pneumothorax [12].
(g) Remove the syringe from the needle and pass the
guide wire in just enough to clear the needle.
(h) Remove the needle leaving the wire in place. Make a
small incision in the skin adjacent to the guide wire
just as in central line insertion, then pass the dilator
over the wire and into the pleural space. You should
feel the dilator ‘‘give way” once you are in. Check
that the guide wire is moving freely in and out of
the dilator throughout this process to avoid kinking
the wire [13].Please cite this article in press as: R.M.M. Hussein et al., Study of pigtail catheter and
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sure that the last side hole is within the pleural space.
(j) Remove the trocar and guide wire, leaving the pigtail
catheter in place and suture the pigtail to the chest
wall in a similar manner to conventional chest tubes.
(k) Obtain a conﬁrmatory chest X-ray after the proce-
dure is complete. The entire procedure took 10–
15 min.
(l) The chest tube was connected to underwater seal to
allow slow drainage of air [14].
(B) Large bore intercostal chest drain insertion technique
according to BTS guidelines [15]:
(1) Preoperative preparation:chest tubeThe patient was premedicated with 1 ml atropine sul-
fate given intramuscularly 30 min prior to the
procedure.(2) Position:With the patient supine, a rolled towel was placed so
that the target area is elevated about 20.(3) Disinfection and anesthesia:After skin preparation and sterilization, the site of
insertion of the chest tube was inﬁltrated with 10
CC xylocaine 2%.(4) Technique:
(a) An incision about 2 cm was done in the ﬁfth or
sixth intercostal space in the midaxillary line.
The incision was made at the upper border of
the rib below and parallel to the rib.
(b) A tube and trocar (a sharp-tipped metal rod
which extended through the distal end of the
plastic tube) were inserted into the incision site
and forced into the pleural space under direct
pressure and a twisting motion. The tube was
directed superiorly and posteriorly after inser-
tion into the pleural space, the tube was clamped
at the proximal end with forceps.
(c) After appropriate positioning, ﬁxation of the
tube was done by the suture; the loose ends of
the suture were wrapped around the end of the
tube and tied off, anchoring the tube to the chest
wall.
(d) The chest tube was connected to underwater seal
to allow slow drainage of air.
(e) After insertion, a chest X-ray was done to con-
ﬁrm the correct position of intercostal chest tube
and lung expansion.
Follow up and extubation after chest tube or pigtail catheter
insertion: [6] The size of the pneumothorax will be determined by chest
X-ray after 8, 24 and 48 h.
 Extubation will be done when the lung reaches full
expansion.
 Discharge of the patient will be 24 h after extubation
when there are no clinical symptoms and no air in the
pleural space as determined by close observation or fol-
low up chest X-ray.
 In cases of persistent air leaks for more than 5 days or
recurrent pneumothorax after clamping the chest tubein management of secondary spontaneous pneumothorax, Egypt. J.
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formed or chest tube insertion in case of pigtail catheter
drainage failure.Removal of intercostal chest tube and pigtail catheter
(extubation)
When complete lung reexpansion, the intercostal chest tube or
pigtail was clamped until the next morning. If lung expansion
persisted, then the catheter or tube was withdrawn and a ﬁnal
chest X-ray was performed to check for the absence or recur-
rence before patient discharge [6].
End point of the study [16]
(1) Hospital discharge after complete lung re-expansion
and extubation.
(2) Referral for surgical interference or chest tube insertion
in cases of pigtail catheter drainage failure.
Assessment of the following parameters after chest drainage in
the two studied groups [16]
 Duration of chest drainage (days).
 Length of hospital stay.
 Complications: in the form of wide spread subcutaneous
emphysema, sepsis and tube displacement.
 Assessment of tolerability which means: less pain, more
comfortability, less handicapping with the same success
rate; patient discomfort, assessed by the need for pain
relief medications, patient comfort, assessed by ambula-
tory status (ability to take a shower).Table 1 Characters of all studied patients.Outcome
– Drainage success was considered with full lung
re-expansion and extubation with hospital discharge.
– Drainage failure was deﬁned as the need for a second
drainage procedure or for surgical exploration.Pigtail group ICT group P-Value
(no = 11) (no = 11)
Age in years
Range 42–75 43–74 >0.05
Mean ± SD 55.2 ± 10.0 56.4 ± 10.0
Sex
Male: no, (%) 9 (81.8) 10 (90.9) >0.05
Female: no, (%) 2 (18.2) 1 (9.1)
Smoking
Smokers, no. (%) 8 (72.7) 6 (54.5) >0.05
Ex-smoker, no. (%) 1 (9.1) 2 (18.2)
Non-smoker, no. (%) 2 (18.2) 3 (27.3)
BMI (kg/m2)
Range 22.7 – 33.1 21.7 – 32.0 >0.05
Mean 27.1 ± 3.1 26.9 ± 3.4
BMI (kg/m2)
<25, no. (%) 2 (18.1) 3 (27.3) >0.05
25–<30, no. (%) 6 (54.5) 6 (54.5)
P30, no. (%) 3 (27.3) 2 (18.1)Statistical analysis
All data were analyzed using SPSS 15.0 for windows (SPSS
Inc., Chicago, IL, USA) & MedCalc 13 for windows (MedCalc
Software bvba). In the statistical analysis, frequencies, mean
values and percentages were presented. Odds ratio and chi-
square were used to compare variables. Sensitivity, speciﬁcity
and accuracy were calculated according to equations.
Results
Table 1 revealed that the studied cases in pigtail and ICT
groups were matched together regarding age, sex, smoking his-
tory and BMI with statistically non- signiﬁcant difference
(P> 0.05).
Table 2 showed that the success rate among whole studied
patients was reported in 15/22 patients (68.2%) in comparison
to 7/22 patients (31.8%) failure rate. The frequency of successPlease cite this article in press as: R.M.M. Hussein et al., Study of pigtail catheter and
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(72.7%) and (63.6%) respectively with statistically non- signif-
icant difference (P> 0.05).
Table 3 revealed that following extubation in pigtail group
9/11 cases (81.8%) had no rim of pneumothorax at 8 h and
24 h which decreased to be 8 cases (72.7%) at 48 h where 2
cases had rim of pneumothorax at 8 h and 24 h which
increased to 3 cases at 48 h (27.3%) with statistically non-
signiﬁcant difference (P> 0.05). Nearly the same results were
observed in the ICT group where cases which had no rim of
pneumothorax were 9 cases (81.8%) at 8 h and decreased to
8 cases (72.7%) at 24 h and 7 cases (63.3%) at 48 h where
patients who had rim of pneumothorax increased from 2 cases
(18.2%) at 8 h to 3 cases (27.3%) at 24 h and ﬁnally 4 cases
(36.4%) at 48 h with statistically non- signiﬁcant difference
(P> 0.05).
Table 4 showed that the frequency of complications follow-
ing SSP drainage in patients of both studied groups was 8/22
cases (36.7%) which was distributed mainly among the failed
cases (7/7 cases (100%) in comparison to 1/15 cases with suc-
cessful drainage (6.7%) with statistically highly signiﬁcant dif-
ference (P-value < 0.01). The more frequent complications
among the failed cases was tube displacement (42.9%) and sep-
sis (42.9%) followed by surgical emphysema (14.2%).
Table 5 showed that the frequency of drainage complica-
tions was more frequent in failed cases of ICT than failed cases
of the pigtail group. Five different complications out of the 8
reported complications of this study were present in 4 failed
cases of the ICT group with statistically signiﬁcant difference
(P< 0.05). Among patients of the pigtail group, only 2 cases
with failed outcome had complications (sepsis and tube dis-
placement) but without signiﬁcant difference statistically
(P> 0.05).
Table 6 showed that among patients with successful out-
come, pigtail catheter drainage of SSP was associated with sta-
tistically signiﬁcant and highly signiﬁcant reduction in
drainage duration and length of hospital stay respectively
(7.2 ± 0.46 days and 7 days) in comparison to ICT drainagechest tube in management of secondary spontaneous pneumothorax, Egypt. J.
Table 2 Outcome of SSP drainage among the studied groups.
Pigtail group (no = 11) ICT group (no = 11) Total (no = 22) P-Value
Success, no. (%) 8 (72.7) 7 (63.6) 15 (68.2) >0.05
Failure, no. (%) 3 (27.3) 4 (36.4) 7 (31.8)
Table 4 Complications among all studied patients in relation
to outcome.
Success
no = 15
Failure
no = 7
Total
no = 22
Surgical emphysema,
no. (%)
1 (6.7) 1 (14.3) 2 (9.1)
Sepsis, no. (%) 0 (0.0) 3 (42.9) 3 (13.6)
Tube displacement, no.
(%)
0 (0.0) 3 (42.9) 3 (13.6)
Total, no. (%) 1 (6.7) 7 (100) 8 (36.4)
P-Value <0.01
Table 5 Complications of drainage among all studied groups
in relation to the outcome.
Success (no = 15) Failure (no = 7)
Pig tail, no. (%) no = 8 no = 3
All complications 0 (0.0%) 2 (66.7)
ICT, no. (%) no = 7 no = 4
All complications 1 (14.3) 5 (125.0)
P-Value >0.05 <0.05
Table 6 Drainage duration and length of hospital stay among the
Success no = 15
Pig tail no = 8 ICT no
Duration of drainage (days)
Range 7–8 8–15
Mean ± SD 7.2 ± 0.46 9.7 ± 2.
P-Value <0.05
Length of hospital stay (days)
Range 7–22 8–25
Median 7 9
P-Value <0.01
Table 3 Comparison of follow up chest X-ray among studied patients after extubation in both groups.
Pigtail group (no = 11) ICT group (no = 11)
8 H 24H 48H 8 H 24H 48H
No rim of pnthx, no. (%) 9 (81.8) 9 (81.8) 8 (72.7) 9 (81.8) 8 (72.7) 7 (63.6)
Rim of pnthx, no. (%) 2 (18.2) 2 (18.2) 3 (27.3) 2 (18.2) 3 (27.3) 4 (36.4)
P-Value - >0.05 >0.05 - >0.05 >0.05
Study of pigtail catheter and chest tube in management of secondary spontaneous pneumothorax 5
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respectively). On the other hand there was statistically no sig-
niﬁcant difference between drainage duration and length of
hospital stay in failed cases among pigtail and ICT (P> 0.05).
Table 7 showed that the underlying lung disease and the
size of pneumothorax did not contribute to the outcome of
SSP management. The high BMIP 30 kg/m2 was signiﬁcantly
associated with increased risk of drainage failure (P
value < 0.05).
Table 8 showed that BMIP 30 kg/m2 was a predictive
character for pigtail drainage failure with low sensitivity of
33.3% and a high speciﬁcity of 87.5% with good +ve predic-
tion of 77.8% and ve prediction of 72.7%.
Discussion
Secondary pneumothorax carries a mortality rate of upto
10%, often indicative of the severity of the underlying lung dis-
ease [1]. It is less likely to be tolerated by patients than primary
spontaneous pneumothorax (PSP) because of co-existing lung
diseases and subsequently most patients will require active
intervention. So, this study focused on SSP patients. Oxygen
is indicated, but caution is required for patients with carbon
dioxide retention [17].
Aspiration is less likely to be successful in SSP but can be
considered in symptomatic patients with small pneumotho-studied cases in relation to the outcome.
Failure no = 7
= 7 Pig tail no = 3 ICT no = 4
19–22 21–25
5 20.7 ± 1.5 22.5 ± 1.9
>0.05
19–22 21–25
21 22
>0.05
chest tube in management of secondary spontaneous pneumothorax, Egypt. J.
Table 7 Analysis of risk factors for SSP drainage failure in whole studied cases in relation to outcome.
Success (no = 15) Failure (no = 7) P-Value
Etiology COPD, no. (%) 14 (93.3) 5 (71.4) >0.05
T B, no. (%) 0 (0.0) 1 (14.3) >0.05
ILD, no. (%) 1 (6.7) 0 (0.0) >0.05
Br. Asth, no. (%) 0 (0.0) 1 (14.3) >0.05
BMI (kg/m2) P30 no. (%) 1 (6.7) 4 (57.1) <0.05
25–<30 no. (%) 9 (60) 3 (42.9) >0.05
625 no. (%) 5 (33.3) 0 (0.0) >0.05
Pneumothorax size 62 cm no. (%) 1(6.7) 1(14.3) >0.05
>2 cm no. (%) 14 (93.3) 6 (85.7) >0.05
Table 8 Predictive characters of BMI for independent prediction of Pigtail drainage failure.
Cut oﬀ value Sensitivity Speciﬁcity +ve prediction ve prediction
P30 kg/m2 33.3 87.5 77.8 72.7
6 R.M.M. Hussein et al.races in an attempt to avoid chest drain insertion. Otherwise,
the insertion of chest drain is recommended [6].
For SSP, the ACCP (2001) consensus conference recom-
mended a larger ICT (16-22F catheter) whereas the BTS
(2010) recommends the insertion of a small bore pleural cathe-
ter (614F catheter). These variations in guidelines and recom-
mendations may explain the wide variations in clinical practice.
However, the evolution of guidelines from ACCP (2001) to
BTS (2010) has tended toward less invasive management with
the use of smaller catheters, which are easier and faster to
insert and entail less patient discomfort. Large bore chest drain
has been the treatment of choice for decades. However, this
modality requires the patient to stay in bed almost all day
and carries the possible risks of developing many complica-
tions [18]. Different comparative studies comparing large and
small bore tube drains for SSP management concluded differ-
ent observations.
Pancione [19] reported that it is not known whether a small
bore is as good as the large bore chest drain and they found that
questions regarding efﬁcacy, tolerability, hospital days, extuba-
tion days, total expense and recurrence compared with the con-
ventional large bore chest tube have remained unanswered.
Vedam and Barnes [20] stated that both tube systems were
equally effective in resolving SSP but there was a higher preva-
lence of combined complications and recurrences with the use
of the small bore chest tube (42%) than with the large bore
chest tube (16%) where Benton and Benﬁeld [5] concluded that
a large bore drain was associated with a high complication rate
(32%) than a small bore drain. Hence the aim of this work was
to elucidate the effectiveness, safety and tolerability of small
bore catheter in draining SSP.
This study outcome of SSP drainage identiﬁed success rate
(68.2%) and failure rate (31.8%) among all studied patients
without signiﬁcant difference statistically (Table 2). The effec-
tiveness of pigtail catheter and ICT after 48 h follow up with
plain X-ray is nearly comparable with success rate (72.7%)
and (63.6%) and failure rate (27.3%) and (36.4%) respectively
without signiﬁcant difference statistically (Table 3).
A few small and non comparative series have demonstrated
the safety and efﬁcacy of small bore catheter in patients having
ﬁrst episodes of spontaneous pneumothorax either primary orPlease cite this article in press as: R.M.M. Hussein et al., Study of pigtail catheter and
Chest Dis. Tuberc. (2016), http://dx.doi.org/10.1016/j.ejcdt.2016.08.011secondary. Also the size of small bore catheter was variable
(5-14F).
The ﬁrst comparative study that compares small and large
bore catheters was for Vedam and Barnes [20] that aimed to
compare the effectiveness and complication rate of ICT and
pigtail catheter in the treatment of SSP. Successful pneumoth-
orax resolution was achieved in 20 of the 31 (65%) patients ini-
tially treated with ICT and in 26 of the 36 (72%) patients
treated with a pigtail catheter with no statistical signiﬁcant
difference.
Liu et al. [4] included 102 cases with SSP, 50 patients were
initially treated with pigtail and 52 patients treated with ICT
insertion. Higher success rate for the pigtail group was
reported (70%) than that of the ICT group (28.8%) without
signiﬁcant difference statistically between both groups. The
other study which evaluated pigtail catheter in comparison
to ICT is that of Tasi et al. [7] with success rate for pigtail
group of 72.5% and 72.7% for the ICT group with statistically
non- signiﬁcant difference, this study was designed to compare
the efﬁcacy and safety associated with placement of large bore
chest tubes versus pigtail catheters in adults experiencing the
ﬁrst episode of SSP.
Benton and Benﬁeld [5] reported nearly comparable success
rate for spontaneous pneumothorax patients with pigtail
catheter drainage (88%) and for patients with ICT drainage
(80%) with statistically non-signiﬁcant difference between the
two groups.
Chen et al. [21] found 118 (70%) patients were successfully
treated with pigtail catheter drainage and 50 (30%) patients
required further management. In the current study, the fre-
quency of different forms of complications following SSP drai-
nage in patients of both studied groups was 8 (36.4%) which
was distributed mainly among the failed cases [all 7 failed cases
had complications (100%)] where only one case out of 15 suc-
cessful drainage cases had one complication (6.7%) with statis-
tically highly signiﬁcant difference (Table 4). The most
frequent complications among the failed cases was tube dis-
placement and sepsis (42.9% each) followed by surgical
emphysema (14.2%) (Table 4) and the frequency of drainage
complications was more frequent in failed cases of ICT
(125%) than failed cases of the pigtail group (66.6%) (Table 5).chest tube in management of secondary spontaneous pneumothorax, Egypt. J.
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rent work as regards the frequency of different complications
where 5 cases (21%) with pigtail insertion were complicated
with tube displacement and one case (5%) was complicated
with surgical emphysema, while 2 cases (8%) with ICT inser-
tion were complicated with tube displacement and 2 cases
(8%) were complicated with surgical emphysema and 7 cases
(28%) were complicated with sepsis with a statistically signiﬁ-
cant difference in between the two groups. As regards drainage
duration and length of hospital stay, the current work reported
statistically signiﬁcant and highly signiﬁcant reduction in drai-
nage duration and length of hospital stay among patients with
successful drainage by pigtail catheter respectively (7.2
± 0.46 days and 7 days respectively) in comparison to ICT
drainage (9.7 ± 2.5 days and 9 days respectively). On the other
hand there was statistically non -signiﬁcant difference between
drainage duration and length of hospital stay in failed cases
among pigtail and ICT (Table 6). Many studies reported
results which were in agreement with this work, Liu et al. [4]
reported a reduction in pigtail and ICT groups in drainage
days and length of hospital stay with statistically non- signiﬁ-
cant difference between them, [5.2 days and 6.2 days of drai-
nage respectively] and (7.5 days and 8.6 days of hospital stay
respectively. The mean length of hospital stay in Vedam and
Barnes [20] study was 7 days and 5 days in the ICT and pigtail
group respectively.
Tsai et al. [7] stated that there was statistically non- signif-
icant difference between pigtail and ICT groups in drainage
days despite the reduction among the pigtail group (9
± 4 days and 11 ± 6 days) respectively and the hospital stay
for patients with pigtail and ICT was 18 ± 12 days and 18
± 15 days respectively. Nearly the same observation was
reported by Benton and Benﬁeld [5] who found a reduction
with statistically non- signiﬁcant difference between pigtail
and ICT groups in drainage days (3.3 ± 2 days and 4.7
± 2 days) respectively.
Contu et al. [16] reported durations of drainage (3.3 ± 1.9
vs 4.6 ± 2.6 days) and of hospital stay to be signiﬁcantly
shorter in patients treated using CVC as compared with ICT.
Analysis of risk factors contributing to failure of SSP drainage
in this study revealed that the underlying lung disease and the
size of pneumothorax did not contribute to the outcome of
management of SSP, while high BMIP 30 kg/m2 was signiﬁ-
cantly associated with increased risk of drainage failure
(Table 7) and the BMIP 30 kg/m2 was a predictive character
for pigtail drainage failure with a sensitivity of 33.3% and a
high speciﬁcity of 87.5% with +ve prediction of 77.8% and
-ve prediction of 72.7% (Table 8). Limitations of this study
could be; ﬁrst, the small number of SSP cases which were
enrolled in this study; second, pigtail catheter is relatively more
expensive than ICT as a method of management of SSP; third,
traditional general practitioner concept in treating pneumoth-
orax by ICT drainage; fourth, the study assessed only SSP not
other types of pneumothorax and ﬁfth, the study did not
answer the question of drainage failure or recurrence of pneu-
mothorax after pigtail catheter drainage.Conclusions
Pigtail catheter drainage is nearly effective as ICT drainage of
ﬁrst episode of SSP. Pigtail catheter offers a safe, tolerablePlease cite this article in press as: R.M.M. Hussein et al., Study of pigtail catheter and
Chest Dis. Tuberc. (2016), http://dx.doi.org/10.1016/j.ejcdt.2016.08.011method for draining SSP with a shorter duration of drainage
and hospital stay more than ICT. Increasing BMI is associated
with drainage failure of SSP, where obesity is considered as a
risk factor with high speciﬁcity for pigtail catheter drainage
failure.Conflict of interest
There is no conﬂict of interest.References
[1] J.M. Wrightson, H.E. Davies, Y.C. Gary Lee, Pleural effusion,
empyema, and pneumothorax, in: S.G. Spiro, G.A. Silvestri, A.
Agusti (Eds.), Clinical Respiratory Medicine, 4th ed., Mosby,
Inc, an afﬁliate of Elsevier Inc, 2012, pp. 818–836.
[2] M.H. Baumann, C. Strange, J.E. Heffner, R. Light, T.J. Kirby,
J. Klein, et al, Management of spontaneous pneumothorax: an
American College of Chest Physicians Delphi consensus
statement (ACCP), Chest 119 (2) (2001) 590–602.
[3] N. Mongardon, B. Tremey, J. Marty, et al, Thoracentesis and
chest tube management in critical care medicine: a multicenter
survey of current practices, Chest 138 (2010) 1524–1525.
[4] C. Liu, L. Hang, W. Chen, T. Hsia, W. Hsu, et al, Pigtail tube
drainage in the treatment of spontaneous pneumothorax, Am. J.
Emerg. Med. 21 (3) (2003) 241–244.
[5] I.J. Benton, G.F.A. Benﬁeld, Comparison of a large and small-
calibre tube drain for managing spontaneous pneumothoraces,
Respir. Med. 103 (2009) 1436–1440.
[6] British Thoracic Society, Management of spontaneous
pneumothorax: British Thoracic Society pleural disease
guidelines 2010, Thorax 56 (2010) ii18–ii31.
[7] W.K. Tsai, W. Chen, J.C. Lee, W.E. Cheng, C.C. Chen, W.H.
Hsu, C.M. Shih, et al, Pigtail catheters vs large-bore chest tubes
for management of secondary spontaneous pneumothoraces in
adults, Am. J. Emerg. Med. 24 (2006) 795–800.
[8] H. Wall, C. Smith, R. Hubbard, Body mass index and
obstructive sleep apnea in the UK: a cross- sectional study of
the over- 50s, Prim. Care Resp. J. 21 (4) (2012) 371–376.
[9] N. Kulvatunyou, A prospective randomized study of 14-French
pigtail catheters vs 28F chest tubes in patients with traumatic
pneumothorax: impact on tube-site pain and failure rate, EAST
Annual Surgical Assembly, 2013, p. 12.
[10] Kulvatunyou, Narong, A. Vijayasekaran, A. Hansen, J.L.
Wynne, T. O’Keeffe, R.S. Friese, B. Joseph, A. Tang, P. Rhee,
in: Pigtail catheters for traumatic pneumothorax, J. Trauma
Injury Infect. Crit. Care 71 (5) (2011) 1104–1107.
[11] A. Vachharajani, A. Moore, Pigtail catheter placement for
pneumothorax evacuation, Am. Acad. Pediatr. 15 (6) (2014) 1–4.
[12] H.C. Kuo, Small bore pigtail catheters for the treatment of
primary spontaneous pneumothorax in young adolescents,
Emerg. Med. J. 30 (3) (2013) 17.
[13] B. Hassani, J. Foote, B. Borgundvaag, et al, Outpatient
management of primary spontaneous pneumothorax in the
emergency department of a community hospital using a small-
bore catheter and a Heimlich valve, Acad. Emerg. Med. 16 (6)
(2009) 513–518.
[14] H.C. Kuo, Y.J. Lin, C.F. Huang, et al, Small bore pigtail
catheters for the treatment of primary spontaneous
pneumothorax in young adolescents, Emerg. Med. J. (2012),
http://dx.doi.org/10.1136/ emermed- 2011- 200986.
[15] British Thoracic Society guidelines on respiratory aspects of
ﬁtness for diving, Thorax 58 (1) (2003) 3–13.
[16] D. Contou, K. Razazi, S. Katsahian, B. Maitre, A. Mekontso-
Dessap, Arnaud W. Brun-Buisson, et al, Small bore catheterchest tube in management of secondary spontaneous pneumothorax, Egypt. J.
8 R.M.M. Hussein et al.versus chest tube drainage for pneumothorax, Am. J. Emerg.
Med. 30 (2012) 1407–1413.
[17] British Thoracic Society Emergency Oxygen Guideline Group,
Guideline for emergency oxygen use in adult patients, Thorax 63
(V1) (2008) 1–68.
[18] R.W. Light, Pleural Disease, 3rd ed., Williams & Wilkins,
Baltimore, 1990, pp. 224–271.
[19] L. Pancione, The treatment of iatrogenic pneumothorax with
small-gauge catheters. The author’s personal experience in 30Please cite this article in press as: R.M.M. Hussein et al., Study of pigtail catheter and
Chest Dis. Tuberc. (2016), http://dx.doi.org/10.1016/j.ejcdt.2016.08.011cases (in Italian, English abstract), Radiol. Med. 100 (2000) 42–
47.
[20] H. Vedam, D.J. Barnes, Comparison of large- and small-bore
intercostal catheters in the management of spontaneous
pneumothorax, Intern. Med. J. 33 (2003) 495–499.
[21] C. Chen, W. Liao, Y. Liu, W. Chen, T. Hsia, W. Hsu, C. Shih,
C.T. Tu, et al, Secondary spontaneous pneumothorax: which
associated conditions beneﬁt from pigtail catheter treatment?,
Am J. Emerg. Med. 30 (2012) 45–50.chest tube in management of secondary spontaneous pneumothorax, Egypt. J.
